Nematode acetylcholinesterases are encoded by multiple genes and perform non-overlapping functions.
Nematodes are unusual in that diverse molecular forms of acetylcholinesterase are the product of distinct genes. This is best characterised in the free living organism Caenorhabditis elegans, in which 3 genes are known to give rise to distinct enzymes, with a fourth likely to be non-functional. ACE-1 is an amphiphilic tetramer associated with a hydrophobic non-catalytic subunit, analogous to vertebrate T enzymes, whereas ACE-2 and ACE-3 are glycosylphosphatidylinositol-linked amphiphilic dimers. The different ace genes show distinct anatomical patterns of expression in muscles, sensory neurons and motor neurons, with only a few examples of coordinated expression. Clear homologues of ace-1 and ace-2 have now been isolated from a variety of parasitic nematodes, and the predicted proteins have very similar C-terminal amino acid sequences, implying an analogous means of anchorage to membranes. In addition to these membrane-bound enzymes, many parasitic nematodes which colonise mucosal surfaces secrete acetylcholinesterases to the external (host) environment. These hydrophilic enzymes are separately encoded in the genome, so that some parasites may thus have a total complement of six ace genes. The secretory enzymes have been characterised from the intestinal nematode Nippostrongylus brasiliensis and the lungworm Dictyocaulus viviparus. These show a number of common features, including a truncated C-terminus and an insertion at the molecular surface, when compared to other nematode acetylcholinesterases. Although the function of these enzymes has not been determined, they most likely alter host physiological responses to promote survival of the parasite.